A changing climate can have many effects on plant and animal species. Geographic distributions may shift as environments along the edges of species ranges become more or less hospitable. The timing of migrations may fall out of sync with anticipated conditions at destinations. Local phenology may change such that trophic coupling between species is disrupted; resources required by one species may now be available at the wrong time or place. Polar bears (Ursus maritimus) are an iconic species that may suffer because of a changing climate in the Arctic.
In this issue, Karyn Rode, Jay Olson, Dennis Eggett, David Douglas, George Durner, Todd Atwood, Eric Regehr, Ryan Wilson, Tom Smith, and Michelle St. Martin evaluate how the reproductive success of female polar bears is related to the timing and duration of winter denning, weather, sea-ice condition, and location of dens on land versus sea ice. They monitored the reproductive success, measured as the production of cubs and their survival through the first 100 days post-emergence, of 78 polar bears fitted with satellite GPS radiocollars in 2 subpopulations over 28 years.
No effect of immergence date was detected, but females that denned longer and emerged later in the spring had greater reproductive success, as did females that denned on land instead of on sea ice. Explanations are still speculative, but greater snowfall on land may help maintain the structural integrity of dens for longer periods; polar bears den in snow, not in excavations of soil or sea ice. The condition of sea ice in autumn also was related to reproductive success for females using land-based dens, possibly because bears on land have access to the best foraging areas as ice re-forms in autumn. Females in better condition at the start of denning may be able to remain in dens longer in spring, giving a survival advantage to their better-developed cubs upon emergence. In any case, warming of the Arctic is resulting in greater distances between land and sea ice in summer, potentially affecting movements between these areas, access to resources in late summer and autumn (when bears are accruing reserves needed for reproduction), and location of winter den sites. Untangling the complex relationships between a changing environment and population processes such as reproductive success and survival will require long-term studies of a variety of factors and mechanisms. This study brings us one step closer to understanding how changes in the Arctic environment might affect a charismatic Arctic species.
Top: Photo of a female polar bear emerging from a winter den at the authors' Beaufort Sea study area, taken by Rusty Robinson.
